The tissue damage which occurs in alcohol abusers may be attributable, in part, to free radical species generated during ethanol metabolism (Peters et af., 1986). Chain-breaking (e.g. a-tocopherol, ascorbate, p-carotene), enzymic (e.g. superoxide dismutase, glutathione peroxidase) and non-specific endogenous (e.g. urate) antioxidants play important roles in the detoxification of free radicals and their reaction products. Specific changes in their concentrations or activities may therefore influence peroxidative damage to cell components. In this study, the concentrations of a series of chain-breaking antioxidants have been assayed in alcohol abusers and the results correlated with severity of liver damage. In addition, tissue and plasma antioxidant activity is reported in chronic alcohol-fed rats.
Lithium heparinized blood was collected from 26 alcohol abusers, and plasma retinol, a-tocopherol and p-carotene determined by reverse phase h.p.1.c. (Ward et al., 1988) . The nutritional status of the patients was assessed by the measurement of vitamin-dependent erythrocyte enzymes and plasma 25-hydroxycholecalciferol: there was no correlation between impaired vitamin status and severity of liver damage. With increasing severity of liver damage there were progressive decreases in the mean plasma concentrations of P-carotene (Table 1 ). The mean retinol concentrations were also decreased, but only reached statistical significance in patients with cirrhosis. In contrast, the mean levels of atocopherol were within the reference range ( 12.5-25.0 pmol/l) in patients with fatty liver or fibrosis, but decreased significantly only in cirrhosis. Rats (60 g) were pair fed nutritionally complete liquid diet containing 36%, of the calories as ethanol or the same diet with isocaloric replacement with glucose (Peters et al., 1986) . Although the plasma a-tocopherol levels were similar in both the alcohol-and controlfed rats ( 1.10 * 0.5 and 0.87 f 0.4 ,umol/l), the mean ( f s.D.) hepatic a-tocopherol levels were significantly reduced ( P < 0.009) in the alcohol-fed rats compared with controls (15.3 f 3.7 and 23.5 f 6.0 nmol/total tissue).
The significant decrease in P-carotene, which was paralleled to some extent by retinol, was indicative of a depletion of antioxidant status. p-Carotene is an effective quencher of singlet oxygen (Burton & Ingold, 1984) ; in vitro it will inhibit the peroxidation of arachidonic acid (Halevy & Sklan, 1987) . Plasma a-tocopherol did not decrease either in patients with fatty liver or in the alcohol-fed rat model. However, the decrease of hepatic a-tocopherol was noteworthy and could be attributed to its oxidation by superoxide radicals (Kanner et al., 1987) ; hence the liver's capacity to inhibit chain-breaking antioxidant activity will be impaired. The reduced antioxidant status in both patients and experimental animals with chronic ethanol toxicity is thus due to enhanced free radical activity rather than inadequate dietary intake. This will nevertheless contribute to the pathogenesis of the progressive tissue damage in chronic alcohol abuse.
